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Summary. The growth of a transplantable murine non- 
Hodgkin lymphoma tumour, developing either intra- 
peritoneally as an ascites tumour or subcutaneously as a 
solid tumour, has been shown to be markedly diminished 
by including phytohaemagglutinin (PHA), a lectin 
present in raw kidney bean (I'haseolus vulgaris) in the 
diet. In NMRl mice fed PHA within the range 0.45-7.0 
mg/g diet, tumours which developed during a 10 day 
period after subcutaneous injection of cells were about 
35% of the dry weight of those in lactalbumin-fed 
(control) animals. The reduced rate of growth occurred 
in a dose-dependent manner within the range 0.45-3.5 
mg/g diet. Based on these observations i t  has been 
suggested that a competition between the gut epithelium 
undergoing hyperplasia and the developing tumour may 
occur for nutrients from a common body pool, and this 
may be an important factor with regard to the observed 
initial low level of tumour growth following the feeding 
of a PHA-containing diet. Observations which showed 
that the level of hyperplasia of the small bowel in 
response to feeding the PHA diets was higher in non- 
injected mice compared to those which had been injected 
with tumour cells substantiated the concept of 
competition between gut and tumour for nutrients etc. 
required for growth. Experiments with a second murine 
tumour cell line (a plasmacytoma) in Balblc mice gave 
similar results indicating that the effect of PHA was not 
restricted to a single tumour system. 
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Introduction 
It is well known that the supplementation of semi- 
synthetic diets with the lectin phytohaemagglutinin 
(PHA), present in raw kidney bean (Phaseolus vulgaris), 
causes a fully reversible, dose-dependent hyperplastic 
growth of the small intestine in rats (de Oliveira et al., 
1988; Bardocz et al., 1990, 1995; Pusztai, 1991). The 
lectin binds extremely efficiently to the brush border 
epithelium of the digestive tract and is partially 
endocytosed into the circulation (Pusztai et al., 1988, 
1992; Pusztai, 1991; Bardocz et al., 1995). In rats it has 
been shown that high doses of PHA (0.2-0.8 g/kg body 
weight per day) cause damage to the intestinal mucosa, 
result in an overgrowth of coliform bacteria in the gut 
lumen (Pusztai et al., 1993) and significantly reduce the 
fractional rate of protein synthesis in skeletal muscle 
(Palmer et al., 1987; Bardocz et al., 1992). The plasma 
insulin level was depressed by a PHA dose of 0.02 glkg 
body weight, which represented conditions causing 
minimal depression of growth and muscle atrophy 
(Bardocz et al., 1996). Plasma glucose levels, however, 
remained stable over the whole PHA dose range. A 
major loss of body lipids has been observed both in rats 
(Grant et al., 1987; Bardocz et al., 1996) and mice 
(Bardocz et al., 1994a,b). I t  is also evident that PHA 
affects the immune system since a powerful humoral 
anti-lectin IgG-antibody response has been shown to 
occur after inclusion of the lectin in the diet (Pusztai et 
al., 1992). 
Putrescine, spermidine and spermine (collectively 
refered to as polyamines) are known to be present in all 
mammalian cel ls  and that they are molecules of 
importance in a series of cellular processes which are 
vital in the control of cell growth (Tabor and Tabor, 
1984; Pegg, 1986; Heby and Persson, 1990; Bardocz, 
1993). Polyamines stabilise the conformation of nucleic 








